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Ethylene Oxide1 ,2,3 ,4 

Ethylene oxide has a characteristic ether-like odor and is a colorless gas 
at above 12° centrigrade. It may be absorbed through inhalation 
and airborne exposure to high concentrations may initally cause irritation 
of the eyes and respiratory tract and a ''peculiar taste" in the mouth. Con­
tinued exposure to high airborne levels of the gas may produce headache, 
nausea, weakness, incoordination, electrocardiographic abnonnalities and 
pulmonary edema. Skin exposure to liquid solutions of ethylene oxide may 
produce characteristic burns and blisters.followed by healing and a brown 
pigmentation of the burned area. Ethylene oxide has been shown to cause 
birth defects and cancer in highly exposed rodents. 

Methyl Cellosolve0,6,7 -

Methyl eel 1 osol ve. may be· readily absorbed through the skin · or through inhal a­
t ion . It may affect both the central nervous system and the blood-forming 
system. Headache, drowsiness, lethargy and weakness have occurred at expo­
sure levels as low as 60 parts per million. At higher levels staggering 
gait, and tremor may occur. Prolonged exposures to lower 
levels are more likely to cause anemia, while acute exposures at higher levels 
result in the central nervous system symptoms described above. 

VI. RESULTS 

A. Environmental 

Results appearing in Tables 1 and 2 show that airborne concentrations of 
eight (8) methyl cellosolve and seven (7) ethylene oxide personal breathing-·· 
zone/general area air samp.le·s were either below: (a) applicable NIOSH, 8-10 
hour recommended levels; (b) ACGIH, TLV Committee 8-hour TWA reconunended 
levels; (c) OSHA, 8-hour TWA standards; or {d) the lower detection limit of 
the analytical method. 

B. Medical 

Of the twenty workers interviewed, ten (50 percent) had no symptoms. Five 
workers (two pressmen and three maintenance engineers) reported intermittent 
runny nose, nasal congestion and/or eye irritation at work·.· Three of the five 
gave strong past histories of allergy or "sinusitis ." One of the five attrt buted 
episodes of burning· eyes with exposure to the mist produced by the de-mist 
system. 

The remaining five workers had had more than brief contact with the system dur­
ing the months of its installation between January 1979 and spring All 
five described a "peculiar taste" in the mouth with to APAR · mist. 
Two of five noted a local anesthetic effect on the lips after siphoning the 
solution or during splashings. Two of this group reported that they had had 
extensive direct skin contact with the surfactant in both its concentrated 
and dilute forms. One of these workers denied any ill health during his months 
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of work with the surfactant. The other employee experienced progressive ill 
health between March and December 1979. His symptoms included headaches, 
fatigue, chronic eye irritation, sores in his mouth, shortness of breath, 
nausea and vomiting, trembling and staggering. He reported that his symptoms 
gradually abated after he stopped work with the system in December 1979. 

VII. DISCUSSION 

At the time of the NIOSH surveys, there appeared to be no significant airborne 
exposures to methyl cellosolve and no measurable exposure to ehylene oxide . 
Current symptoms among a mi.nority of workers in the press room are confined to 
the upper respiratory tract and mucou·s membranes. Past symptoms in those five 
workers wtth more extensive contact with the surfactant during installation 
may have been due to ex-po sure to some components · of the surfactant, a 1 though 
air monitoring by a consulting firm in January 1980 showed acceptable air 
levels of methyl cellosolve. That firm conducted no ethylene oxide monitor­
ing. 

Some of the features of the i-llness in the one employee who reported prolonged 
and more severe. symptoms are theoretically compatible with exposure to high 
levels of both ethylene oxide and methyl cellosolve. However, of the two 
substances~ only methyl cellosolve is readily absorbed through the skin, as 
well as through inhalation. Since most of ~the unusual cont~ct with the sur­
factant during the months of installation appeared to have been skin contact, 
with occasional mouth contact through siphoning, and since no employee developed 
the characteristic dermal blisters of ethylene oxide solution burns, it would 
seem more likely that any ·systemic · effects, if work-reh1ted·, would have been 
due ta::methyl cellosalve: than to ethylene- oxide. As noted earlier, NIOSH (and 
prior· industrial hygiene .work) found acceptable airborne levels of methyl cello­
solve. We found no measurable levels of ethyf.Rne oxide· and it appears likely 
that current airborne· ex~1osures from the APAR · de-mist system are confined to 
low-levels of methyl cellosolve. 

VIII. RECOMMENDATIONS 

1. Siphoning the surfactant solution by mouth is unacceptable. A pump appa­
ratus should be substituted, if siphoning again becomes necessary. 

2. Since methyl cellosolve is absorbed· through the skin, any worker having 
accidental contact with the surfactant solution should innnediately remove 
soaked clothing or shoes and flood the affected skin or eye with fresh water. 

IX. REFERENCES 

1. Manufacturers Chemists Association, Inc.: Chemical Safety Data Sheet 
SD-38, Ethylene Oxide. pp. 5, 24-26. Washington, D.C., 1971. 

2. American Conference of Governmental Industrial Hygienists: Ethylene oxide. 
Documentation of the Threshold Limit Values for Substances in Workroom Air. 
3rd Edition, p. 112, Cincinnati, Ohio, 1976. 



Page 6 

3. National Institute for Occupational Safety and Health, U. S. Department 
of Health, Education and Welfare: Special Occupational Hazard Review with 
Control Recommendations--Use of Ethylene Oxide as a Sterilant in Medical 
Facilities, Publication No. 77-200, U.S. Government Printing Office, Washing­
ton, D.C., 1977. 

4. National Institute for Occupational Safety and Health, U. S. Department 
of Health and Human Services: Current Intelligence Bulletin 35--Ethylene 
Oxide, Publication No. 81-130, U.S. Government Printing Office, Washing­
ton, D.C., 1981. 

5. Zavon, M. R.: Methyl cellosolve intoxication. ftmerican Industrial Hygiene· 
Association Journal, 24:36, 1963. 

6. Hygienic Guide Series: Ethylene glycol monomethyl ether. American In­
dustrial Hygiene Association Journal, 31 :517, 1970. 

6. National Institute for Occupational Safety and Health, U. S. Department 
of Health, Education and Welfare: Occupational Diseases: A Guide to their 
Recognition, Publication No. 77-181, U.S. Government Printing Office, Washing­
ton, D. C., 1977. 

X. AUTHORSHIP AND ACKNOWLEDGEMENTS 

Report Prepared By and 
Evaluation Conducted By: 

Originating Office: 

Laboratory Support: 

Harry L. Markel, Jr. 
Regional Industrial Hygienist 
HHS/PHS/NIOSH/Region VI 
Dallas, Texas 

Patricia Lynne Moody, M.D. 
Medical Officer 
HHS/PHS/NIOSH/DSHEFS 
Cincinnati, Ohio 

Hazard Evaluation and Technical 
Assistance Branch 

Division of Surveillance, Hazard 
Evaluations and Field Studies 

HHS/PHS/NIOSH 
Cincinnati, Ohio 

Utah Biomedical Test Laboratory 
Salt Lake City, Utah 

XI. DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT 

Copies of this Determin?tion Report are currently available upon request from 
NIOSH, Division of Staridards Development and Technology Transfer, Information, 
Resources and Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio, 
45226. After ninety (90) days, the report will be available through the 
National Technical Infonnation Services (NTIS), Springfield, Virginia. Infer-
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rnation regarding its availability through NTIS can be obtained from NIOSH, 
Publications Office, at the Cincinnati address. 

Copies of this report have been sent to: 

1. Dallas Times Herald Publishing Company 
2. Authorized Representative of Employees 
3. U. S. Department of Labor, Region VI 
4. NIOSH, Region VI 
5. Texas State Department of Health. 

For the purpose of informing the approximately ninety-five (95) affected 
employees, a copy of this report shall be posted in a prominent place, acces­
sible to the employees; for a period of thirty (30) calendar days • 
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Sample *Type of 
Number Sample 

CT-1 p 

CT-2 p 

CT-3 p 

CT-4 p 

CT-5 p 

CT-6 GA 

CT-7 GA 

CT-8 GA 

Table 1 

Methyl Cellosolve Concentrations 

Press Room 

Press Room 

Reel Room 

Reel Room 

Reel Room 

Reel Room 

Reel Room 

Reel Room 

Dallas Times Henald 
Dall as, Texas 

March 19, l 981 

Location 

- Folder, Press #1 

- Folder, Press #3 

- Reel Operator 

- Reel Operator 

- Reel Operator 

- NE End, Press #3 

- Center, Between 
Presses #1 & #2 

- SE End, Press #1 

Sampling 
Period 

1005-1505 

1007-1516 

1008-1502 

1012-1504 

1018-1509 

1100-1459 

1116-1457 

1118-1458 

**Concentr~tion 
(mg/M ) 

1.2 

1.4 

1.2 

(a} 

L6 

0.9 

(a) 

1.2 

U.S. Department of Labor (OSHA}, 8-yr. TWA, Standard ..••..•..••••••••••••.• 120 
NIOSH, 8-10 hr. TWA, Recommendation •••••••••••••.••.••••••••••••••••••••••• 120 
Jlmerican Conference of Governmental Industrial Hygienist (ACGIH) ••••••••••• 120 

8-hr. "TWA, Recommendation 

* P = Personal breathing-zone; GA = General Area 
** mg/M3 ~milligrams of substance per cubic meter of air sampled 
(a) - Below lower limit of detection of analytical method 



Sample *Type of 
Number Sample 

E0-1 p Press 

E0-2 p Press 

E0-3 p Reel 

E0-4 p Reel 

E0-5 GA Reel 

E0-6 GA Reel 

E0-7 GA Reel 

Table 2 

Ethylene Oxide Concentratons 

Dallas Times Herald 
Da 11 as , Texas 

March 19, 1981 

Sampling 
Location Period 

Room - Color Man 1002-1519 

Room - Crew Chief l 008-1501 

Room - Reel Operator 1012-1504 

Room - Reel Operator 1018-1509 

Room - NE End, Press #3 1102-1459 

Room - Center, Between 1116-1457 
Presses ·#1 & #2 

Room - SE End, Press #1 1118-1458 

**Concentr~tion 
(mg/M ) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

U.S. Department of Labor (OSHA), 8-hr. TWA, Standard •••••••••••• ••••••••••• 90 
NIOSH, 8-10 hr. TWA, Reconvnendation ...••••••••••••••••••••••••••••••••••••• 90 
AA1erican Conference of Governmental Industrial Hygienists (ACGIH) ••••.•• • •• 90 

8-hr. lWA, Recommendation 

* P = ~ersonal breathing-zone; GA = General Area 
**mg/~ =milligrams of substance per cubic meter of air sampled 
(a) - Below lower limit of detection of analytical method 
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